MIZUTANI et al 
Appl. No. 10/801,010 
June 1, 2006 

AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1. (Currently amended) A rotation angle detecting device for a rotary object 
comprising: 

a rotor connected to the rotary object and including a yoke and a pair of 
permanent magnets fixed to said yoke at portions thereof opposite to each other with 
respect to a rotation axis thereof, said pair of permanent magnets being magnetized In 
radial direction s a direction to be different in polarity from each other; and 

a magnetic detector, disposed at the rotation axis of the rotation object, for 
detecting magnetic flux density of the magnetic flux; 

wherein at least one of said pair of permanent magnets has a circumferentially 
extending rut-shape concavity around said-magne t magnetic detecto r, said rut-shape 
concavity having a surface curved in a plane that includes said rotation axis to make 
magnetic flux density in the vicinity of said magnetic detector constant in an axial 
direction parallel with the center axis. 

2. (Currently amended) A rotation angle detecting device for a rotary object 
comprising: 

a rotor connected to the rotary object and including a cylindrical yoke and a pair 
of permanent magnets fixed to said yoke at portions thereof opposite to each other, 
said pair of permanent magnets being magnetized in radial direction s a direction to be 
different in polarity from each other; and 

a magnetic detector, disposed at a rotation axis of the rotor for detecting 
magnetic flux density of the magnetic flux; 

wherein at least one of said pair of permanent magnets has an axially extending 
elliptic columnar surfac e that is concavely curved at least in a plane perpendicular to 
said rotation axis and having a central portion thicker than-ethef s other portions thereof 
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to make magnetic flux density constant in tfie vicinity of said magnetic detector In a 
direction in parallel with the diametrically extending axis. 

Claims. (Canceled). 

4, (Currently amended) The rotation angle detecting device according to claim 

2, 

wherein at least one of said pair of permanent magnets has a circumferentially 
extending rut-shape concavity at a surface thereof around said magne t magnetic 
detecto r, said rut-shape concavity having a surface curved in a plane that includes said 
rotation axis to make magnetic flux density In the vicinity of said magnetic detector 
constant in a direction parallel with the center axis. 

Claim 5. (Canceled). 

6. (Withdrawn) The rotation angle detecting device according to claim 1, 
wherein each of said pair of permanent magnets has a semi-cylindrical inner and 

outer surface extending in the axial direction. 

7. (Withdrawn) The rotation angle detecting device according to claim 1, 
wherein each of said pair of permanent magnets comprises a plurality of magnet 

pieces aligned in a circumferential direction. 

8. (Withdrawn) The rotation angle detecting device according to claim 1, 
wherein each of said pair of permanent magnets extends in parallel to each 

other in both axial and diametrical directions. 

9. (Original) The rotation angle detecting device according to claim 1, 
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wherein the rut-shape concavity Is disposed at the center of said permanent 
magnets in its axial direction. 

10. (Withdrawn) The rotation angle detecting device according to claim 9, 
wherein said permanent magnets are flat except the rut-shape concavity. 

11. (Original) The rotation angle detecting device according to claim 2, the 
elliptic columnar surface is disposed at a radially inner surface of said permanent 
magnets. 

12. (Original) The rotation angle detecting device according to claim 1, 
wherein the rut-shape concavity Is disposed at a radially Inner surface of said 

pair of permanent magnets. 

13. (Withdrawn) The rotation angle detecting device according to claim 1, 
wherein the rut-shape concavity is disposed at a radially outer surface of said 

pair of permanent magnets. 

14. (Currently amended) The_A rotation angle detecting devic e occording to 
elatffl-j4 for a rotarv oblect comprising: 

a rotor connected to the rotary object and including a cylindrical yoke and a pair 
of permanent maonets fixed to said yoke at portions thereof opposite to each other, 
said pair of permanent magnets being magnetized In radial directions to be different in 
polarity from each other: and 

a magnetic detector, disposed at a rotation axis of the rotor for detecting 
magnetic flux density of the magnetic flux: 

wherein at least one of said pair of permanent magnets has an axiallv extending 
elliptic columnar surface having a central portion thicker than others to make magnetic 
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flux density constant in the vicinity of said magnetic detector in a direction in parallel 
with the diametrically extending axis. 

wherein the elliptic columnar surface is disposed at a radially inner surface of 
said permanent maonets . and 

wherein the elliptical columnar surface has a surface of a multidimensional curve. 

15. (Currently amended) The^ rotation angle detecting devic e according to 
etefffl^ for a rotary object comprisina: 

a rotor connected to the rotary object and including a voke and a pair of 
permanent magnets fixed to said yoke at portions thereof opposite to each other with 
respect to a rotation axis thereof, said pair of permanent magnets being magnetized in 
radial directions be different in polarity from each other: and 

a magnetic detector, disposed at the rotation axis of the rotation object, for 
detecting magnetic flux density of the magnetic flux: 

wherein at least one of said pair of permanent maonets has a circumferentiallv 
extending rut-shape concavity around said maonet detector to make magnetic flux 
density in the vicinity of said magnetic detector constant in an axial direction parallel 
with the center axis. 

wherein the rut-shape concavity is disposed at a radially inner surface of said 
pair of permanent maonets. and 

wherein the rut-shape concavity has a surface of a multidimensional curve. 

16. (Original) The rotation angle detecting device according to claim 2, the 
elliptic columnar surface is disposed at both the radially inner and outer surfaces of said 
permanent magnets. 

17. (Currently amended) The_A rotation angle detecting devic e according to 
etefflfv4 6 for a rotary object comprising: 
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a rotor connected to the rotary object and including a cyiindrical yoke and a pair 
of permanent magnets fixed to said yoke at portions tliereof opposite to each other, 
said pair of permanent magnets being magnetized in radial directions to be different in 
polarity from each other: and 

a magnetic detector^ disposed at a rotation axis of the rotor for detecting 
magnetic flux density of the magnetic flux; 

wherein at least one of said pair of permanent magnets has an axiallv e xtending 
elliptic columnar surface having a central portion thicker than others to make magnetic 
flux density constant in the vicinity of said magnetic detector in a direction in parallel 
with the diametrically extending axis. 

wherein the elliptic columnar surface is disposed at both the radially inner and 
outer surfaces of said permanent magnets, and 

wherein the elliptical columnar surface is asymmetric with respect to the 
circumferential center line of said permanent magnets. 

18. (Original) The rotation angle detecting device according to claim 2, 
wherein different columnar surfaces are respectively disposed at the radially 

inner and outer surfaces of said permanent magnets. 

19. (Original) The rotation angle detecting device according to claim 15, 
wherein the rut-shape concavity has multidimensional curved surfaces which are 

asymmetric with respect to the axial center line of said permanent magnets. 

20. (Currently amended) A rotation angle detecting device for a rotary object 
comprising: 

a rotor fixed to the rotary object and including a yoke and a pair of permanent 
magnets fixed to said yoke at portions thereof opposite to each other with respect to a 
rotation axis thereof, said pair of permanent magnets being magnetized in radial 
direction s a direction to be different in polarity from each other; and 
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a magnetic detector, disposed at tlie rotation axis of the rotation object, for 
detecting magnetic flux density of thie magnetic flux; 

wherein at least one of said pair of permanent magnets has a concov i ty concave 
groove extending In a direction around said rotation axls^ said concave groove having a 
surface curved in a plane including said rotation axis for providing even magnetic flux 
density at a portion around said magnetic detector. 

21. (Currently amended) A rotation angle detecting device for a rotary object 
comprising: 

a rotor fixed to the rotary object and Including a permanent magnet being 
magnetized in a radial direction; and 

a magnetic detector, disposed at-the_a rotation axis of the rotation rotary object, 
for detecting magnetic flux density; 

wherein said permanent magnet has a concave axiallv extending elliptic 
columnar surface having a surface curved in a plane perpendicular to said rotation axis 
and surface formed at the central portion thereof to supply magnetic flux of even 
magnetic flux density to a portion around said magnetic detecto r, wherein: 

the central portion of said permanent magnet is thicker than others to mal<e 
magnetic flux densitv constant in the vicinitv of said magnetic detector in a direction in 
parallel with the diametrically extending axis: and 

the elliptical columnar surface has a surface of a multidimensional curve . 

22. (Original) The rotation angle detecting device according to claim 21, 
wherein said permanent magnet has a circumferentially extending rut-shape 

concavity. 

Claims 23 and 24. (Canceled). 
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25. (New) A rotation angle detecting device for a rotar/ object comprising: 

a rotor connected to the rotary object and including a cylindrical yoke and a pair 
of permanent magnets fixed to said yoke at portions thereof opposite to each other, 
said pair of permanent magnets being magnetized in a direction to provide magnetic 
flux flowing from one of the permanent magnets to the other to pass a preset portion 
on the rotation axis; and 

a magnetic detector, disposed at the preset portion for detecting magnetic flux 
density of the magnetic flux; wherein: 

at least one of said pair of permanent magnets has an axially extending elliptic 
columnar surface having a central portion thicker than others; and 

the elliptic columnar surface has a surface of a multidimensional curve disposed 
at a radially inner surface of said permanent magnets. 
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